Ylides, carbonyl olefination, phosphorane, /»-chlorobenzylidenetriphenylphosphorane P reparation of />-chlorobenzylidenetriphenylphosphorane and its carbonyl olefination w ith a series of substitu ted arom atic aldehydes and 9-fluorenone are described. IR and NM R spectra of the resulting olefins were studied. Acylation of ^-chlorobenzylidenetriphenylphosphorane afforded a new disubstitu ted ylide.
A number of diaryl substituted olefins have been synthesized by the carbonyl olefination with benzylidenetriphenylphosphoranes1. The extent of their stereoselectivity appear to be markedly influenced by nature of the substituents present on the carbanion portion of the benzylidenephosphoranes and substituted benzaldehydes. For example, the reac tion of the benzylidenetriphenylphosphorane with benzaldehyde was found to give a mixture of cisand fraws-stilbene in a ratio of 1:32. Whereas, the reaction between />-nitrobenzylidenetriphenylphosphorane and anisaldehyde afforded only the fraws-isomers of 4-nitro-4'-methoxy stilbene3. How ever, when the ^-substitutents on the phosphorane and benzaldehyde in the latter reaction were inter changed, cis-and fraws-stereoisomers of the 4-nitro-4'-methoxy stilbene were obtained in 1 :1 propor tion3. These reports prompted us to carry out the carbonyl olefination with ^-chlorobenzylidenetriphenylphosphorane and to study the stereochemical nature of the resulting diarylsubstituted olefins.
Results and Discussion
Heating the mixture of triphenylphosphine and ^»-chlorobenzyl bromide in benzene at a reflux tem perature gave 90% yield of ^-chlorobenzyltriphenylphosphonium bromide (1) . Treatment of this salt with sodamide in benzene gave ^-chlorobenzylidenetriphenylphosphorane (2) . Its reactions with monoand di-substituted benzaldehydes, at room tempe rature gave 60-95%o yields of ^nrns-^-chlorostilRequests for reprints should be sent to Dr. R. S. benes (3a-3f). Similarly the reaction of ylide 2 with 2-furfural, cinnamaldehyde and terephthaldehyde afforded tfra«s-/>-chlorobenzylidene-2-furan (4), l-(^>-chlorophenyl)-4-phenyl-l ,3-butadiene (5) and l,4-bis-(4-chlorostyryl)-benzene (6) respecti vely. The reaction of 2 with 9-fluorenone was also successful at 80 °C and gave ^-chlorobenzalfluorene (7). Our attempts to synthesizer-substituted olefins were unsuccessful, since ylide 2 failed to react with acetophenone and benzophenone.
3a Ar = C6H5; 3b Ar = 4 -N 0 2-C 6H4; 3c Ar = 4 -Cl-C6H4; 3d Ar = 4 -O C H 3-C 6H4; 3e Ar = 3,4-0 2CH2-C6H3; 3f Ar = 3,4-di-OCH3-C 6H3; 4 Ar = 2-furyl; 5 Ar = CeHs -CH =CH -; 6 Ar = 4-Cl-C6H4-C H =C H -C6H4; 7 ArCH = 9-fluorenyl.
All the diarylsubstituted olefins obtained as above were almost exculsively trans-stereoisomers. No cisstereoisomer was detected. It gave correct elemental analysis and their melting points were in accordance with that reported in literature.
The spectral data were also consistent with that expected for the fraws-stereoisomers4. IR spectra of the olefins showed absorption at 1600-1585 cm-1 (vc = o) and at 970-958 cm-1. The latter absorp tions are associated with out of plane deformations of hydrogen attached to toms-carbon-carbon double bond5. The NMR spectra (Table I) methylenetriphenylphosphorane (10), presumably via initial C-benzoylation followed by proton ab straction from the phosphonium salt (11).
Experimental
Melting points were determined on a Gallenkamp apparatus and are uncorrected. IR spectra were recorded on a Perkin-Elmer infracord instrument and NMR spectra were recorded for solution in CDCI3 with Varian A -60 spectrometer using TMS as a standard. All the products were separated and purified by column chromatography using alumina. (Table II) To a suspension of ^-chlorobenzylidenetriphenylphosphorane (2), prepared from 1.8 g (0.004 mole) of it f S salt (1) and 0.19 g (0.005 mole) of sodamide in 120 ml of anhydrous benzene, was added under nitrogen 0.004 mole of carbonyl compound, and the mixture was stirred at room temperature for 10 h. The residue containing triphenylphosphine oxide and sodamide was removed and the filtrate was concentrated on a steam bath. The resulting product 196°C; e, f = unreported stilbenes; g = I.e.10 9 7 -98°C; h = I.e." 161 °C; i = l.c.12 2 9 4 -9 5°C ; j = I.e.** 149°C.
Preparation of diaryIsubstituted olefins
was chromatographed to afford corresponding transdiaryl substituted olefin, which was further purified by crystallization from appropriate solvent.
Acylation of ylide 2
To a stirred solution of 3.2 g (0.008 mole) of salt 1 in 80 ml of benzene was added 0.31 g (0.008 moles) of sodamide, followed by the addition of 0.56 g (4 mole) of benzoyl chloride. After stirring the reac tion mixture at room temperature for two days, it was filtered to remove residual portion containing salt 1 and unreacted sodamide. The filtrate was evaporated to give an oil, which was crystallized from «-hexane giving 0.38 g (20%) of />-chlorophenylbenzoylmethylenetriphenylphosphorane (10) 
